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METHOD OF ENCAPSULATING SUBSTANCES IN BIOCAPSULES. 

This invention relates to methods for 
encapsulating substances . 

It is known to encapsulate various substances in 
microcapsules which occur naturally or which can other- 
wise be referred to as biocapsules. US-A-4 696 863, 
GB-A-2 162 147 and EP-A-0 242 135 disclose bioencapsu- 
lation in such organisms as ^^^^ ^g^p which may be 
wsieHBaifeeMQ^gaw/. microfungi, bacteria and algae. 

Difficulties are encountered when trying to 
encapsulate certain substances. GB-A-2 234 901 
discloses a method for encapsulating water-insoluble 
substances which are, however, soluble in liquid 
ammonia, which is used as the carrier by which the 
substance is carried by diffusion into the cell. 

It is now found that even some water soluble 
substances cannot effectively be encapsulated using an 
aqueous solution, because the substances pass out of the 
capsule as easily as they are passed in, and the present 
invention provides a generalised method which can be 
used with such and other dif f icult-to-encapsulat 
substances . 
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The invention comprises a method for encapsu- 
lating a substance in a biocapsule comprising passing a 
solution into the biocapsule, then effecting a change in 
the biocapsule/solution system such that the substance 
remains encapsulated while a solvent escapes. 

The' change may comprise a physical change, which 

may_ inKolKe_an„increase.-in_soluti-on-coneen.tra,ti-on T ,~-a-t- 

least as a proportion of solution saturation level, 
within the capsule. It may involve a decrease in 
solubility of the substance in the solution within the 
capsule, as by cooling, and the substance may precipitate 
from a saturated solution within the capsule. 

The solvent may however evaporate from the 
capsule, leaving behind the substance. 

The solution may swell the biocapsule suffic- 
iently to pass through the capsule wall to enter the 
capsule, and the change may then comprise a reversal of 
the capsule swelling sufficient to trap molecules of the 
substance but allow solvent molecules to pass out. 

The change may comprise a chemical change. A 
first solution may be passed into the biocapsule, then a 
second solution .passed into the biocapsule which reacts 
with the first solution to yield the substance in the 
biocapsule in such manner as to remain encapsulated. 
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The first and second solutions may comprise 
different solutes, or different solvents, or both. 

Liquid ammonia, such as has been proposed for 
water-insoluble substances as noted above, is found now 
also to be useful for certain water-soluble . substances 
which, however, cannot be encapsulated from aqueous 
solution for the reason stated above. It is especially 
suitable for use with some acids and in particular with 
amino acids . 

(3jmjjig_jj^ 

Cttie^ammoiiium^ s'artr T" and may~be encapsulated— alone— for 
tg ggttrer wilslT~ gtKer^in gredr^^ . 
In addition to frncreas i^g^^ ^ 11 ^ 

cap s^ul~e^^ fi'sh o il s also p rot^lT~tHe~M iinp_aSids from 
Q^a^ijctg out of _t.he-caps.ules 7 . For example, the amino 
acid histidine may be. encapsulated as follows 

Histidine ( I*- -amiho-B-imidazolepropionic acid) 
5g,iss dissolved in liquid ammonia 150 g. Yeast 
25 g, is added slowly with continuous stirring. 
After 5 minutes the mixture is poured into 
absolute ethanol 600 ml and the resultant 
mixture filtered and washed with absolute 
ethanol und r gentle suction. The filter cake 
is spread out and allowed to dry in air. 
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Analysis revealed approximately 12% w/w of 
histidine encapsulated by the yeast after this 
process was carried out. 



Materials encapsulated in starch org^ek^tV 
ISiSSS^pf for example, may be used as animal feeds, in 
particular for ruminant feeds where the capsule coating 
would protect its contents, ie. amino acids, during 
passage through the first stomach (rumen), where 
normally they would be destroyed, until they entered the 
second stomach (abomasum) where they may be absorbed 
intact. 

In addition, such capsules may be used as feed 

*%m&^^^^mm®^ma^m2^msm®^^m^ could 



Many other . substances may be encapsulated, for 
example t 

Enzymes could be encapsulated to be put in or on 
materials needing some degree of digestion, for example, 
in washing powders ; 

Perfumes-or optical brighteners may be 
encapsulated in spray starches; 
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Biocidal agents , for example insecticides r may 
be encapsulated and used in a dust form rather than the 
commonly used pellets , i.e. metaldehyde pellets for 
killing slugs,, to prevent ingestion by other animals 
such as birds; 

Plant fertilisers may be encapsulated/ the rate 
of release being regulated by the type of capsule 
coating used; 

Intumescent flame retardant, i.e. two or more 
different reactive compounds which produce an expanded 
flame retardant, may be encapsulated separately; 

Oil may be encapsulated in carbohydrate capsules 
in a proportion such that addition of a fixed amount of 
water produces a pastry for baking, while other 
proportions may produce cake mixes and the like. 

It will be appreciated that it is not intended 
to limit the invention to the above examples only, many 
variations, such as might readily occur to one skilled 
in the art, being possible, without departing from the 
scope thereof. 
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CLAIMS 

1. A method for encapsulating a substance in a 
biocapsule comprising passing a solution into the 
biocapsule, then effecting a change in the 
biocapsule/solution system such that the substance 
remains encapsulated while a solvent escapes. 

2. A method according to claim l, in which the 
change comprises a physical change. 

3. A method according to claim 2, in which the 
physical change involves an increase in solution 
concentration within the capsule . 

4. A method according to claim 2, in which the 
physical change involves a decrease in solubility of the 
substance in the solution within the capsule. 

5. A method according to claim 3 or claim 4, in 
which the substance precipitates from a saturated 
solution. 

6. A method according to claim 2, in which the 
solvent evaporates from the capsule. 
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7. A method according to claim 2, in which the 

. solution swells the bio-capsule and the physical change 
comprises a reversal of the swelling sufficient to trap 
molecules of the substance but allow solvent molecules 
to pass . 

8. A method according to any one of claims 1 to 7, 
in which the substance is dissolved in liquid ammonia. 

9. x A method according to claim 8, in which the 
biocapsule/ solution system warms to a temperature at 
which liquid ammonia evaporates . 

10. A method according to claim 8 or claim 9, in 
which the substance is water-soluble but cannot in water 
solution be retained in the capsule. 

11. A method according to claim 10 , in which the 
substance comprises an acid. 

12. A method according to claim 11 , in which the 
substance comprises an amin o acid. 

13. A method according to claim 12, wherein the 
amino acid is histidine. 
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14. A method according to claim 1, in which the 
change comprises a chemical change . 

15. A method according to claim i4, in which a first 
solution is passed into the biocapsule, then a second 
solution is passed into the biocapsule which reacts with 
the first solution to yield the substance in the 
biocapsule in such manner as to remain encapsulated. 

16. A method according to claim 15, in which the 
first and second solutions comprise different solutes. 



17. a method according to claim 15 or claim 16, in 

which the first and second solutions comprise different 
solvents. 
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